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2 0 0 - -f * « & ;& ; 

2 0 1 ~ & & 4 ; 

' ghX^^ffi-gr (& B R£M '■ Vertical flash memory cell with tip-shape floating 
gate and method therefor) 

A stacked gate vertical flash memory and 
method of manufacture therefore. The stacked gate 
vertical flash memory includes a semiconductor 
substrate, a source conductor layer, an isolation 
layer, a gate dielectric layer, a conductor 
spacer, an IMD layer and a control gate conductor 
layer. There is a trench in the semiconductor 
substrate, and the source conductor layer is 
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2 0 8 > 21 0- ^ t ; 
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2 5 0 - ^ # ; 
300~ff|#jb-¥-^/# ° 
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l*£ £>L# a fl#ilc (^r a H^M '■ Vertical flash memory cell with tip-shape floating 
gate and method therefor) 

deposited on the bottom of the trench. The 
isolation layer is formed on the source conductor 
layer. The gate dielectric layer is formed on the 
side wall of the trench, and the conductor spacer 
covered on the gate dielectric layer as a floating 
gate. The IMD layer is covered on the conductor 
spacer. The control gate conductor layer is filled 
of a remained space of the trench. 
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is. - &maw (i) 
% W fir M ft % 41 i$ 

*■ # a ^ #- ^Bfl^-^^-^^^m^^ & ' £r #J #> * M 

& m % & ^ -;f & m & ' ' ^ 
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' # # -f$M£ t& 'It ^(nonvolatile memory, 

N VM ) " • a a ^ 6t % ft ft # ' - 1® # # * 'l± te, 'it # it & 
It it i& a B a K # $L it & ^ »f f jfl- * ^ itb 35 >v ia it- f- it t ' 
& jp. £ ^ «£. tf |& -It # it(Mask-ROM) »T #1 ^ °£ tf te, -fife J£ it 
( PROM ) ' is. i£ ,5 ijf it #J t # *F >5. * n & ^ *fc ^ ' & * 4 
?i ±& tl 5 0 S itb ' ^Ifl^^agfflJiM,^ $■] fa. A 6^ PPL ft! - 
it + ' ^ # # f ii *& 'It -f- it # 41 ^ t ' ff- £ ft # 

Bp £ *tf # *» *T *'J ffl t -f" W 3" ^ it $'J t & t| % fife- 
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^ *b it ( U V ) * m m tL 'It * it t 6<J t # * ' ^ J- ^ ^ # 
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•T«£|S]-B$Wrt*iil&-AJit& 'It- it £ W ( sector or 
page ) - ^ta <fefc ft %l 'It J?- it * it * # * tf Jfc i& 5. & #J € 
16 ' it # ^ t * 6tr « *f # # ' 0 jtb ' & M to it- it A § 

j-X T ' tf # % 1 a- 1 c ffl • $ 1 a- 1 c SI IS tf f *p ^ 
# M ft ft W <e.***4L*4*^*B! " * t ' |la»4 f £° 
^ ^ i ffl ft 'fcfe pg«e,«it*.li^-^*-L«.ffl ' ffij | lb Ale si i-j 

^ J3>] 4 jfcb ^ 4 ffl ft PS to 'It & * 4L & &XX' JLYY' ^ 

- ft # & & 1 0 1 - - ^##Hil02 > - WJ ft 1> t >i 1 1 * 

- # % f$ ft ffl #j $ J- 1 2 - - ^ & & *J W ft ^ ffl #j 

^ t # 1 3 > - n w 3% # % ft # & s. i o 2 ^ m m & s 

(contact)14 - — Jfl£Aii^«.ft#4fcS10l4L^>i^l5 - - 
1% 0 IE 1 6 * a A - fi&* I t ^*HT(liner layer) » % 
t ' 4-f-*t£.J£10fc|*o£:^&.;& : ffl ft t # 1 1 #4 *> £. ffl 
ft ft 4b ; t£ € # 1 2 A 1 3 iH ^ £ £ £ 3 # M J&l £ a a a ^ /# ; # 

m i$ M~i a m & a m & M M; ; 4 # i 5 #j ^ ^ #] ^ 4 ^ ; m 

m & 1 6 fcl *i ^ ^ # 1% ^ H ' # f ^'J *» ^ ft 4b J- ; #1 J% 1 7 
A ?R ft 4b ( 1 i n e r oxide) M 0 




5. « %tmm (3) 

t >f *7 M ^ ft tf*. it ^ # 

^ :& € #t ^ $t # if ; Is] 

£ ' #f a F>3 tL It it ^ #: 

# B £ ft S- 

£ m Ifr ifc ' ^ # @ 

M ^ # fl> /& ^ ' «r & & 
' & te, 'it as, m & >m ^ -f * 

M 'It 7L e 'It flfe # ^ -t ^ 
&ft0fc#4*Jl*r#Sfc4fc* * 
m A 4b 9 & *K fik # 5$ B ^ ^ 

$ _L it a # ' ^ # ttff 
4l m # 51 ^ 4 M ^ ^ 15 'ft- JP- 

#& & /f ' jfc ^ * # 4& «P 4L 

_L ^ F<fl & -fr f Jl ' m & ft 
M ' ML S. ^ ^ € W RK It Ji ; 



A 5. 






> 1& 


/I" 


' * ^ iJS 








% ffl ^ ii 




^ & ft & 








3£ € it 




* a * ^ 








SO dfc ffi} ft 


o 


0 






ft 


^ - « * 








0 










ft # 







3* « s£ # 




* * 






ft ^ M # 


fit 




It & 




ft 


' it - 




^ '^ 






'1*. 


# 7C ^ 


* 


^ ^ ' 


F\] te, 


■1ft 


OCT 


7t >f t& 




^ ^E. it. 








(5fc # it 


# 




* 4ft 


■ — 




* & ft 












: - -f # 


It 






f 




' to ^ & 




4e ; — 






« 


yf _L ^ ; 




M ^ -IV t 


* f 


ffl 


P& 


® ' € & 




* # « « 




% 


M 






>t w ^> t 


A - 


4S 


f'J 


m & ^ % 




' i* ^ ^ 




054S-S6SlTWf(Nl);91114;claire.ptd 



* 7 X 



jl > %mwn (4) 





ji 


it 








% 






ft 




- n 








n 








m z~ : & *# 


si 










it 


•It 








& & 


; 


— 


4- 


tf- 


It 






4- « & 


4& 










5 


# 










— 


1% 




/t 


> 


— 




^ % M ' 






* 


# & 




? 








It 


& j& 




W 




pi) 






^ PI) 


; - .€ & 


J 1 


j 






* 














t 




Jl 










^ 3$- 


t 


yf 














Jl 










— 










' & & Ifr 


* 


*f 




m m. 


> 


— 






M 






t 












^ Ji 










' n 














^ ; 


— 






[op 








#S & J- *b 








it 






















1 


w 


m 


« t 


«i± it & ; 


— 






d. ' 












W 


















-f # it & 




J 


— 




/f 


ft 






/f 


3 


ft s. 






% 


M 


Pi^: 




Ji ; 


a - & #>J 


M 






t /f 


j 








# 




o 


















Jl 


it 


B 






% 










- m 












rf 


«& W 


« ^ * # 






w 

raw 

car 






it 


'Ift 




7L 










) 






T 






— 






ft & 










It 





















# £p J'H 


it 


•14 








m 












^p 






— 








yf ' ^ 




t 








it 








w 
















: & 


# 7S. £P #j 


















m 


it 


'ft ^ 




— 


# 




IE 




J% '> 


^ $v # m 












# 


f 






m 


# £ 














^ It 


& & & j& 






ft 




5 


is] 




j 


# 


t 


















- & m >% 




[go 




* t 


5 






[ob 






IS] 




[go 


a. 








1^ # 


m. & $&. % 


1 




Ms 




t 


/# 


Jl 








*& ^ 




5 


m, 










m 










>^ 




* 




Jl 






it 




& 






# 


# ^ 


#j # m & 




w 






y# 










w 


p^; ^ 










P^: 








0548-8681TWf(Nl);91114;claire.ptd 



181 



i - iimttm (5) 

^ m ft % m ± ' J. ^ t W p& g Ti ^ jl ^ - & h m it ' 

* t ^ t ffi ft % ft &l ft % >f % ffl & ; tj- f- t M fiji II is £P it 
fr # f t a ^ > a £ ^ f m ffi & ti *h #j ^I^II 

^ & - ^ n ; ^ ^ t ffi -h & - ^ m w -ft- t >§ ' 

ffi & vt M ^> t ># & I. ^ ^ f w fiji @ -L ; A ^ * * ft - & 
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m % tt ' t 1 1 ^ - ii t ^ #j ' iK^fltBti^ ' # n 

ft m -k* T ■ 
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I I 1 2 0 0 i ft ^ f i ^ - f ^ ^b(pad oxide) $201 > - 
^ fl 4b(pad nitride)^202^-^^F,f1a301^Sl#^b^ 
^^ 3 0 0 ° * t ' M o 3 0 1 # to * > sp^^.J*^^*#S!^ 
4 ^ W ^ # to X 0 

' a*#^a301^®#>fbf-^>t300^f-^ft^ 
lk*J^IL>fb>f202 - £ #l 4b $ 2 0 1 A -f « & & 2 0 0 > a ^ 
**«&A200Jif&j&-*lt250 ' *«250 *^-fH-«& 
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• a £ >t 4# 2 5 0 6*j #] S A & «P -t- ^ j& - ft 4b >f 2 0 3 • S & & 
fUb,f202&^ft4b;i201^#ft4b • 13 itb ft 4b ;t 2 0 3 j£ -fr 
^ /& ^ 4f 2 5 0 rtf g ib ^ -f ft * M. 2 0 0 # $i © _L o & , 
^^^lt&^200_L^ic-^t^204 ' ^1^ 2 04 ^^^ 
;# fit 2 5 0 - & t ' * t J% 2 0 4 fc] *p & * # # £ a B e # * * & & 

tt#^J£2dSI ' ft Sf- t 4 204 it ft *k $>J (etch back) 
■ m ' « & #250 iMj ^ % T * * M- ' J$L ^ 9- % # 204a ; 

fate. ' & g * *l ® -SL ft 4b >f 2 0 3 * ^ ' it % T # ^ % % 
204atm^#L^b^203a - £ t ' £ t >f 2 0 4 a & & #f * # & 

ifc « ffi : ffnft'fb^203a^r^^f:^204a^^^fl&^ 
2 0 0 # $1 PS #B Fffl * ° 

& ;& 2 0 0 $l So A j* =ff 2 5 0 ft J>K it *£ fl> ic - 8 «, Ifc >t ( £ II ^ ) 
' t I ■ ffl <B t I ii ft # I ^ 4± 4* £'J ^ # ^ -fc * # 2 5 0 

^ m g m & - kj rr g 2 5 0 a ; $ & » ^ # 2 5 0 ^ *p ^ & pj. 

£ * fife- 0 % t ' W RR # 2 5 0 a #| -ko Mi & 4b M ° 

ft $. 4 % 2 e SI > ^ j» # 2 5 0 t it ft \b * «L >rb « ( C VD ) 
^ m a ^ * # 2 5 0 #j #J m. & & ^ Jl % & - M- S. #J 1 0 0 S. 3 0 0 

A # It # b b b ^ M ( *- IS ) ' ^ t # # ^ b b b ^|^T#At 

# f #J *» ^ *t ( A s ) 0 -3- ' «, *fc * Wi *» ^ ft ^b >f ° *H ' £ 
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fcft250£«P^#L4b,fjL^j&-&PJ.Jt(;fcJK7F) ' it a itfc 
& B& £ & f- #i *] * ife * ® ^ & £ ' JL i'J © T # 2 5 0 
^ £p H #] H _L £ U 2! 4l # # £ & ^ >f 2 0 5 > m. m ft m M • * 

$ & ' # >A # 2 50 ^ # # *t(As) f f ^Uf # $t £ B B a ^ 
>f 2 0 5 it e ^ & # ^ ' # # > & ^ # 2 0 5 t *t ( A s ) & -f- 
II ^ ( d r i v e in)j»#2504L*i^j^A^f:>t204at ' « ^ 
^ i& A ^ t >i 2 0 4b > m %l m % ifc 4 fir # # £ a s a ^ >t 

205^1^ ' ^ 2 f B3 m ^ ° * t ■ ' tt^i^titi 

204b £ %l & -fc * #2 50 t ^ & ^ — 'Vk ?4 it 'It ^ ?t ^ & ® fa 
^(common s o u r c e ) 2 0 4 b ° ffij # B B B ^ $ 2 0 5 M ft £fc $j 
Jf$ Bfc- . * ® T * * ^2 04b _t ^ £ B B a M ^ ^ h & fa & 
fe\ ft it & 4l # & P a s a ^ # 2 0 5 a ' # & £ B B B yf 2 0 5 a fr\ & A 

m + frfcji ° 

If % % 2g SI ' *'J ffMb # «i ^ tfil # # l£ ^ # 2 5 0 
WIAJl^f II 2 04b # * ® _L i'll it 44^/fc-;f->£.#jl50 

5. 3 o o a ^ m m. M ( * m ^ ) > ii £ ^ £p ^ $ - & i& # ( ^ & 
7F ) ^ % M- & m & n & & m ife e $>j > « £ # 2 5 0 & ^ ^ 

^t^204b_L^^-^.^^206 > *K ^ > W & IB. >t # Rfe- ° 
* t ' #B & fit 2 0 6 iH -ko ^ M ' ' ^ M 2 0 6 ^ %. $ U « t 

# 51 PI) ^ ^ * ^ i* #204b & 'ik$k% & fc * # 2 5 0 t ^ >f 

If #- 4 ^2h H . # * ' «. # ^ fl> A * * #25 0 4l -f * 
It & ^ 2 0 0 _L ;>i m '14 ^ - W ^ it % J* 2 0 7 A ^ « ^ 2 0 8 ; 
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•it * ^ » 

% ft & * # ^ ^ 4 M # ^ '1^ W f& 'It J?- it # 4L _t & 
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# 1 a- 1 c 51 # ill 7F f ^ i Ffl & 4fc M t& 'fife It 4 4l & 
^ 7F * ffi ° 

f 2a- 2 i ffl #, II 7F ^ aj§ ^ X ^ ^ £ ^ -f ft ^ 

^ 7F & ]fl ° 

$ 2 j ffl # ffi m ffi * # m # /& ^ * # & 

^ 4l jfc # 4 ffl & s£ 4fc e -it # to - 
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